In the theory of nonlinear oscillations and waves considering nonlinear properties of the medium is widely used differential equation of Boussinesq. The nonlinear differential equation in partial derivatives of the fourth order with quadratic nonlinearity is considered. With the transformations we obtain a general form of the solution and are built the exact analytical solutions. The conditions for the parameters for which solutions exist of traveling wave are obtained. The dependencies nonlinear parameters are determined. Three-dimensional graph of the effect of nonlinear parameters of the medium to the maximum amplitude of the waves are built.
Introduction
The Boussinesq differential equation is a mathematical model for the description of wave processes in a medium with nonlinearity.
S. E. Ivanov and V. G. Melnikov
The stationary traveling waves in the nonlinear medium are described by the model. The nonlinear solitary waves -solitons in the interaction retain their shape without breaking.
For the construction of solutions of nonlinear differential equations in partial derivatives [6] [7] [8] [9] [10] [11] [12] is used different analytical and numerical methods: the perturbation methods, the small parameter method, the separation of variables method, the linearization method, the averaging method, the method of the stretched coordinates, the method of composite expansions, grid methods -the method of finite differences and the finite element method [13] [14] [15] [16] [17] [18] [19] .
For the classical Boussinesq equation analytic solution is constructed using the method of inverse scattering. The method consists of three parts: the direct problem of finding the scattering data, the formula for determining the evolution of the scattering data and the inverse problem of scattering data for constructing the unknown function. The articles [1] [2] [3] [4] [5] for the Boussinesq equation is investigated solutions of traveling wave type. In contrast to other articles, we consider the modified Boussinesq equation with the addition of a quadratic nonlinearity. The modified equation is a mathematical model for the description of nonlinear phenomena in the fluid medium.
Mathematical model
The modified Boussinesq nonlinear differential equation with quadratic nonlinearity we consider.
Where ( , ) u t x the unknown function is depends on two variables. The left side of equation (1) is the classical form of the Boussinesq equation.
For the classical Boussinesq equation (2) without the quadratic nonlinearity in the works is constructed set of exact solutions of the form: 
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Solution of nonlinear equation
We introduce the new variables:
We write the unknown function depending on the new variables. 
On the equation of fourth order with quadratic nonlinearity
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We write the equation (1) 
We consider the first equation of the system and we rewrite it in the form of:
The solution of equation (4) will be found in the exponential form:
The differentials for the form (5) can be written: 
For the equation (6) it is necessary to identify the three unknown coefficients:
,,    , depending on the parameters of the system (1).
We perform the conversion of equation (6) 
From equation (7) we obtain the system of three equations for determining the unknown coefficients:
,,    . 
The two sets of the unknown coefficients of the equations (8) 
To simplify the form of solutions (5) 
The solution can be written in the hyperbolic functions: 
The comparison with the numerical solution of equation (1) shows the accuracy of the analytical solution in the form (10) (11) . Figure 1 shows the graph of the solution of the modified equation with quadratic nonlinearity with the following parameters:
The graph shows the form of a nonlinear traveling wave. Fig.1 The solutions of equation (1) 
Conclusion
The nonlinear differential equation Boussinesq in partial derivatives with quadratic nonlinearity is investigated. The modified equation is a mathematical model for the description of wave processes in a medium with dissipation and dispersion in the theory of nonlinear oscillations and waves. The model describes the stationary traveling waves in the nonlinear medium. We built an exact analytical solution of the equation. We defined the conditions for the parameters of the equation for which the solution exists. Three-dimensional graph of the effect of nonlinear parameters on the maximum amplitude of the waves is built.
